Introduction
The potent effects of melatonin on the neuroendocrine-reproductive axis of many mammalian species is well known (Reiter, 1980; Vaughan, 1981) . Daily afternoon administration of microgram amounts of melatonin for several weeks elicits vaginal acyclicity and uterine atrophy in female Syrian hamsters (Trakulrungsi, Reiter, Trakulrungsi, Vaughan & Waring-Ellis, 1979) ; similarly, the same injection protocol induces a rapid degeneration of testicular weight and function in males of this same species (Richardson et al., 1983) . The antigonadotrophic consequences of daily after¬ noon melatonin treatment can be totally prevented if the hamsters concurrently bear a chronically releasing subcutaneous pellet containing melatonin (Reiter et al, 1977; Trakulrungsi et al, 1979) ; this peculiar effect of melatonin in pellet form has been called the counter-antigonadotrophic effect. *P < 005, **P < 001, ***P < 0001. 40-9 ± 20 390+ 1-9
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Experiment 2
Adult male hamsters treated for 10 weeks with daily afternoon injections of melatonin and a blank beeswax pellet had depressed testicular (P < 0-001) and accessory organ weights ( < 0001) (Fig. 2) compared to the saline-injected animals with blank beeswax pellets. Additionally, these animals had depressed concentrations of plasma (P < 0001) and pituitary ( < 005) prolactin (Fig. 2) but normal concentrations of LH and FSH compared to the control animals. Administration of daily afternoon injections of melatonin to hamsters bearing subcutaneous pellets of melatonin or 6-chloromelatonin failed to cause regression of the male reproductive system or depression in pituitary prolactin (Fig. 2) . However, these animals did have lower plasma prolactin concentrations (P < 0001 in both instances), like the group receiving only the melatonin injections and blank pellets (Fig. 2) . Body and anterior pituitary weights were unaffected by the treatments employed.
Experiment 3
Adult male hamsters treated for 10 weeks with daily afternoon injections of 6-chloromelatonin and a blank beeswax pellet had depressed testicular (P < 0001) and pituitary (P < 001) concen¬ trations of prolactin (Fig. 3) ; this depression in hormonal values was totally prevented if the Fig. 2 . Testes and accessory organ weights of and plasma and pituitary concentrations of prolactin in adult male hamsters injected for 10 weeks with 25 µg melatonin (Mel) or 6-chloromelatonin (6CM) or saline diluent (saline). Additionally, every 2 weeks the animals received a subcutaneous implant of a blank 25 mg beeswax pellet (Blank) or a beeswax pellet containing 1 mg melatonin or 6-chloromelatonin. Values are mean + s.e.m. *P < 0001, **P < 0005 compared with other groups.
6-chloromelatonin-injected hamsters were concurrently receiving a 2-weekly subcutaneous implant of a beeswax melatonin pellet. All hamsters treated with 6-chloromelatonin injections or pellets had significantly lower plasma concentrations of FSH. However, pituitary concentrations of FSH and LH of all animals in this experiment were within normal limits.
Discussion
Since its original description and synthesis by Flaugh et al (1979) , 6-chloromelatonin has been evaluated in only a few biological systems; these include skin lightening in the pencil-fish bioassay for melatonin (Frohn et al, 1980) , inhibition of ovulation in female rats (Clemens, Flaugh, Parli & Sawyer, 1980; Flaugh et al, 1979) , reduction of testicular weight in Syrian hamsters (Richardson et al, 1983) , and depression of thyroxine levels in female hamsters (Vaughan, Richardson, Petterborg, Vaughan & Reiter, 1984) . In almost every instance, the synthetic 6-chloromelatonin was equipotent to the natural indole melatonin on the endpoint measured. Such was also the case in the present studies; 6-chloromelatonin was as effective as melatonin in mimicking the anti¬ gonadotrophic and counter-antigonadotrophic effects of the natural 5-methoxyindole on gonadal and accessory organ weight and hormonal concentrations in male and female Syrian hamsters. (Mel) . Values are mean + s.e.m. *P < 001, **P < 0025, ***P < 0001 compared with other groups.
The mechanisms by which 6-chloromelatonin evokes the same response as melatonin in the hamster are probably similar to that used by the natural indoleamine itself. The most likely site of action is at the level of the hypothalamus although other potential sites have been suggested (Vaughan, 1981) . In the hypothalamus, melatonin is presumed to act on receptors which initiate a cascading series of neuronal events culminating in the hormonal and reproductive effects observed. The exact site of these receptors is unknown although one current hypothesis (Vriend, 1983) is that melatonin may inhibit TRH-releasing neurones, thereby causing a decrease in both prolactin and thyroxine. This proposal stems from several observations including: (1) TRH is a well-known stimulator of prolactin secretion, (2) plasma thyroxine concentrations are invariably depressed in hamsters treated with daily afternoon injections of melatonin, and (3) a pineal-mediated depression in the TRH content of the medial basal hypothalamus has been observed (Vriend & Wilber, 1983) .
In male and female hamsters, one of the key hormones involved in the dramatic indole-mediated involution of the gonads is prolactin. The results seen in the present experiments are typical of the depressed levels observed in melatonin-treated animals (Richardson et al, 1983; Vaughan et al, 1985) . Additionally, the suppressive action of 6-chloromelatonin on pituitary prolactin concen¬ trations corroborates previously published data from our laboratory (Richardson et al, 1983;  Vaughan, Holtorf, Little, Champney & Reiter, 1985) . Previous results using other natural and syn¬ thetic analogues of melatonin have indicated that only 6-chloromelatonin and 5-methoxytryptamine are as efficacious as melatonin in the Syrian hamster (Vaughan et al, 1985) . If one proposes that melatonin binds to a receptor localized in a target tissue, then one must presume that the receptor is only partly specific and will not distinguish all slight alterations in the structure of these índoles.
6-Chloromelatonin pellets were as effective as melatonin pellets in preventing gonadal atrophy due to afternoon melatonin injections. The theory formulated to explain this phenomenon is also contingent on the melatonin receptor hypothesis. Providing hamsters with a constant supply of melatonin (or 6-chloromelatonin) may possibly saturate the presumed receptors and keep them in a 'down-regulated' state. In such a condition, the receptors would never become sensitive to the daily pulse of exogenously administered afternoon injections; a more complete description of the down-regulation theory is presented in review articles (Reiter, 1980; Reiter, Johnson, Vaughan & Richardson, 1981; Vaughan, 1981) . The present results combining injections and pellets provide strong evidence that melatonin and 6-chloromelatonin work through the same receptor.
In 
